Objective: To evaluate the social functioning and health related quality of life (HRQoL) in patients with juvenile idiopathic arthritis (JIA) in early adulthood. Methods: The patient files of the Rheumatism Foundation Hospital were screened to identify patients born in 1976-1980 diagnosed as having JIA. HRQoL was measured by the RAND 36-item health survey 1.0; spousal relationships and educational and employment status were assessed by questionnaire. The patients were invited to a follow up study. Age and sex matched controls from the community were identified in the Finnish population registry.
Objective: To evaluate the social functioning and health related quality of life (HRQoL) in patients with juvenile idiopathic arthritis (JIA) in early adulthood. Methods: The patient files of the Rheumatism Foundation Hospital were screened to identify patients born in 1976-1980 diagnosed as having JIA. HRQoL was measured by the RAND 36-item health survey 1.0; spousal relationships and educational and employment status were assessed by questionnaire. The patients were invited to a follow up study. Age and sex matched controls from the community were identified in the Finnish population registry. Results: Of 187 patients identified, 123 participated. Spousal relationships, educational level, and employment status were similar to controls. HRQoL in JIA patients was similar to controls except on the physical functioning scale. At follow up 35% of patients were in remission. Patients with active disease had poorer HRQoL in the physical component than those in remission or controls. The extended oligoarthritis group had the lowest physical and mental score in HRQoL compared with the other JIA subgroups. The patient's own evaluation was the explanatory factor in both the physical and mental component of HRQoL. Conclusion: Social functioning and HRQoL were similar in JIA patients and age, sex, and municipality matched controls. However, patients with extended oligoarthritis attained significantly lower scores in the physical and mental component of HRQoL than oligo-or polyarthritis patients. Special attention in everyday care should be paid to those patients who have active disease or the extended oligoarthritis type of disease.
T he long term outcome of young adults with juvenile idiopathic arthritis (JIA) is variable. [1] [2] [3] [4] [5] [6] Differences in health care systems and in national care and rehabilitation disciplines, together with different recruitment protocols and heterogeneity of age cohorts, make comparison between different studies and conclusions a challenge. 1 Another challenge is to see the outcome of disease from both the individual's and society's point of view. 7 In research on the outcome of JIA the need for this is clear, in view of the multidimensional effects of the disease on growth, body composition, function, and social participation in childhood, adolescence, and adult life. [1] [2] [3] [4] [5] [6] Level of education and employment are among the most important measures of long term outcome in juvenile rheumatic diseases, 1 3 indicating the possibilities for patients to participate equally in the life of the community. Although there is no consensus on the definition of health related quality of life (HRQoL), [8] [9] [10] [11] it is, however, an important part of the multidimensional and subjective picture of the outcome of rheumatic patients. 12 13 The third decade in a person's life is full of major life events. Educational goals are being achieved, entry into the labour force is realised, and new families are being set up. The life of a young adult with JIA is no exception. Although the importance of this period of life has been noted in paediatric rheumatology clinics, 14 the amount of research in the area of education, employment, and HRQoL is surprisingly small. As a part of larger study entity we have examined participation and HRQoL in an unselected cohort at the age of 21 to 26 years and compared the results with age, sex, and municipality matched controls.
METHODS

Patients
The Rheumatism Foundation Hospital (RFH), founded in 1951, is a Finnish institution specialising in the treatment and rehabilitation of people with musculoskeletal diseases. The hospital provides services of university hospital standard nationwide but also secondary level care services for those living nearby. Multidisciplinary care and rehabilitation practice with the services of, for example, social workers, psychologists, and career guidance has been an important part of the treatment protocol for many decades at the RFH department for children, adolescents, and families. In this study, the files of juvenile patient (aged less than 16 years) treated at the RFH were used to identify those born between 1976 and 1980 who were patients in this hospital for the first time during the years 1976 to 1995. There were 587 such patients. We collected those who had been diagnosed as having juvenile arthritis. Of these, 189 were excluded because they had a diagnosis other than juvenile arthritis. From the remaining 398 patients we collected those in whom juvenile arthritis was diagnosed in the RFH. This led to the exclusion of a further 211 patients because their treatment had been initiated elsewhere than in the RFH. Finally, therefore, there were 187 patients with early untreated JIA whose diagnosis was made at the RFH and whose treatment was initiated there. All these patients were reclassified using JIA 15 criteria. The medical records of the patients in the RFH were reviewed to obtain their clinical characteristics: onset of the disease, subtype (course type) of JIA, sex, age at onset, and time of the first visit to RFH. There were no differences in sex or the mean age at the onset of disease between the early untreated JIA patient group (untreated group) and those whose treatment was initiated elsewhere than RFH (treated group). However, there were more patients with oligoarticular JIA in the untreated group (75%) than in the treated group (55%). Polyarticular JIA was less common (22% v 39%). Systemic disease was rare in both groups (2% and 6%, respectively). Compared with the untreated group, in whom therapy was started during the first visit to the RFH, therapy in the treated group was begun at a mean of 2.0 (range 0.1 to 13.6) years earlier, before their first visit to RFH.
Four of the 187 untreated patients had Down's syndrome. These were excluded because their social and educational problems would be hard to distinguish from a possible rheumatic component. In addition, two of the patients had died (in both cases from accidental causes). Thus 181 patients were invited by mail to take part in the study. In all, 123 patients (68%) participated. There were 20 refusals, 12 patients could not be reached, and 26 could not make time for the visit. The comparability of the groups was analysed with regard to age at onset, sex, onset type, and age at follow up. We found no difference in the distribution of diagnosis between the patients participating in the follow up study and those not available. The only difference between the groups was in the distribution of men-28% in the study group and 43% in the remainder. Population controls were identified in the Finnish population registry, matching the participating patients for age, sex, and domicile.
Clinical methods
The patients visited the RFH and were examined by a paediatric rheumatologist (JH). The examination included a record of the number of swollen and tender joints and the physician's global assessment of disease activity on a 100 mm visual analogue scale. Laboratory tests were done to assess disease activity. A patient was considered to be in remission at follow up if the erythrocyte sedimentation rate (ESR) was (20 mm/h, morning stiffness lasted (15 minutes, there were no tender or swollen joints, and the patient had been off disease modifying antirheumatic drugs or glucocorticoids for at least the past two years. 16 The patients completed a Finnish version of RAND 36 item health survey 1.0 questionnaire (RAND-36) 17 and the Finnish version of the arthritis impact 3 (7) 68 (88 measurement scales questionnaire (Finn-AIMS2), 18 from which the work scale was used in this part of the study.
The RAND-36 19 is a measure of health related quality of life containing 36 items on eight scales: physical functioning, bodily pain, role limitation due to physical health problems (hereafter called role functioning/physical), general health, energy, role limitation due to personal emotional problems (hereafter called role functioning/emotional), emotional wellbeing, and social functioning. The raw responses in a questionnaire were recoded according to the original version of RAND-36, 19 each item being scored on a 0 to 100 range with the lowest and highest possible scores set at 0 and 100. The higher the recoded value of the item is, the better the HRQoL. Physical and mental health summary scores were derived using factor analysis. The summary scores were calculated using T scores. Normalised T scores were created by multiplying standard scores by 10 and adding 50 to the product. This yields a distribution of scores with a mean of 50 and a standard deviation of 10.
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The work scale from Finn-AIMS2
18 is a five item scale covering the respondent's ability to work during the past month. The patients also completed two 100 mm visual analogue scales, one for their overall assessment of disease activity and the other for pain. Demographic and educational data were collected by questionnaire.
The control subjects identified from the Finnish population registry were interviewed by mail. They completed the RAND-36 questionnaire, 17 questions from the work scale in the Finn-AIMS2 questionnaire, 18 and provided demographic data.
The design of the study was approved by the ethics committee of the Central Hospital of Päijät-Häme.
Statistical methods
Results are expressed as mean or median, with standard deviation or interquartile range (IQR) and 95% confidence intervals (CI). Maximum likelihood factor analysis with varimax rotation was applied to construct the physical and mental components and their summary scales. Differences 
RESULTS
In all, 123 patients participated in the study (89 female, 34 male; mean age 23 years). The median (IQR) time from the first symptoms to the first visit to RFH and diagnosis of the disease was 3 (1 to 5) months. The mean (SD) age at onset of disease was 7.8 (4.4) years, and mean time from diagnosis to follow up was 16.2 years (range 6.0 to 23.8). The disease types are listed in table 1.
At follow up, 28 (31%) of the female patients and 18 (53%) of the male patients were in remission (including those three patients who had had no disease activity for the past two years but were on DMARDs). The difference between the groups was 21% (95% CI, 240 to 22), p = 0.028. Spousal relationships were similar between patients and controls (table 2). There was no significant difference in educational level between the two groups, nor was there any difference in the frequency of employment, unemployment, and disability pensions (table 2). There was no significant difference in the ability to work in the two groups, whether the subjects were in paid or home work or were classified as a student (data not shown).
The RAND-36 data on the patients and on the age, sex, and municipality matched controls are shown in table 3 (missing data in one patient). In the univariate analysis in the physical component scales (PCS) (including physical functioning, role functioning/physical, pain, and general health) the physical functioning score in the patient group was significantly lower (poorer) than in the control group. In the mental component scales (MCS) (including energy, role functioning/emotional, emotional wellbeing, and social functioning) no difference was found in univariate analysis between the groups. In multivariate analysis in the PCS we found a statistically significant difference (Hotelling T 2 , p = 0.0017) between patients and controls. In multivariate analysis of the MCS no significant difference emerged between the groups (Hotelling T 2 , p = 0.15). When comparing the HRQoL between patients in remission (including the three in remission with no disease activity for the past two years but on DMARDs), those with active disease, and the controls we found differences in all scales of PCS in univariate analysis (p,0.01) but none in MCS between controls. There was, however, a difference between the groups in PCS (MANOVA Pillai's trace, p,0.001) in the multivariate analysis but none in the MCS between these three groups (MANOVA Pillai's trace, p = 0.74). In all scales of PCS there were localised statistical differences (post hoc: a = 0.05) in controls and in patients in remission compared with patients with active disease. There was no difference between controls and patients in remission on the PCS scales (fig 1) .
We compared HRQoL in patients with oligoarthritis, extended oligoarthritis, and polyarthritis, and in univariate analysis in PCS, differences between groups emerged on the scales of physical functioning and role limitations due to physical health problems. In univariate analysis the only difference between the respective JIA subgroups in MCS was in the social functioning scale. In multivariate analysis we found a difference between the groups in PCS (MANOVA Pillai's trace: p = 0.030) but not in MCS (MANOVA Pillai's trace: p = 0.071). The extended oligoarthritis group had the lowest value for HRQoL on all scales of PCS and MCS. The mean (SD) physical health summary score was 51.1 (7.5) in oligoarthritis patients, 42.2 (8.4) in extended oligoarthritis patients, and 50.5 (9.2) in polyarthritis patients (p,0.001), and the mean mental health summary scores were, respectively, 50.9 (8.1), 44.6 (10.3), and 49.6 (8.5) (p = 0.041) (fig 2) . A patient's global assessment (VAS) of ,20 mm and remission at follow up were entered into the forward ordered logistic regression model as an explanatory variable for high (better) HRQoL in the physical health summary scales. In the mental health summary scales, likewise, a patient's global assessment (VAS) of ,20 mm was entered as an explanatory variable for better HRQoL (table 4) .
DISCUSSION
The population in this study was collected from second and third level hospital patients with early untreated JIA. The baseline for treatment and start of the prospective study in the study group was the first visit in RFH, whereas the patients who were excluded had been treated on the average for two years before their first RFH visit. The different distribution of diagnostic subgroups in these patients also showed that the excluded patients were biased towards having more severe disease with more polyarticular disease. The possibility of generalising the present results to the whole young JIA population in Finland may be limited because of the use of hospital material. This kind of material is often considered to be biased towards severe disease. To avoid this bias as least partly, we focused on the early untreated JIA population with a broad spectrum of disease. The potential limitation may also result from a skewed JIA subtype distribution (with lack of enthesitis related arthritis) and a skewed sex distribution in the study group compared with non participants.
At follow up after a mean of 16.2 years, 37% of the JIA patients were in remission. This is identical to the proportion in recent studies with similar patient age, follow up time, and study arrangements. 3 5 This might be taken as indirect evidence for absence of major bias in the patient selection.
Few studies have examined aspects of education, employment, and HRQoL (or quality of life, QoL) in JIA patients in early adult life. In addition, most have used a wider age range than in the present study. Findings on educational achievement in patients with juvenile arthritis reported during the preceding decade mainly showed a comparable or higher education level compared with controls. 1-3 6 20 In one study, a lower level of educational achievement was found in young adults with arthritis beginning in early adult life. 21 The level of unemployment has varied between reports: higher in JIA patients than in controls in four studies 1 2 6 20 and lower or Figure 2 Physical and mental summary scales of patients in juvenile idiopathic arthritis subtypes. Empty circles, patients with active disease; filled circles, patients in remission, no DMARDs; filled triangles, patients with no disease activity for the past two years but on DMARDs. similar in two others. 3 5 Our results confirm the majority of the earlier findings-that is, a similar educational level in JIA patients and controls. However, we also found that employment status was very similar to the control group. Our study population covered the whole spectrum of JIA patients and therefore patients who had severe disability in everyday life were in the minority. It is possible that such patients might be overrepresented in the group classified as students, because difficulty in finding employment could defer the completion of their studies. Our study showed that this was not the case, because no difference in the ability to work was found between JIA patients and controls when comparing those working and those studying. On the other hand in most other similar studies the mean age of the study population has been greater than in ours, and it is suggested that the employment rate falls with longer periods of follow up. 20 However, we show here that JIA patients have the preconditions for independent function and social life in adulthood, with stable spousal relationships and the possibility of earning a living, achieved through sufficient education and equal employment conditions.
The concept of QoL is controversial. Although there is a lack of international consensus on the definition of QoL or HRQoL, interest in studying it as an outcome measure increased considerably in the 1990s. [22] [23] [24] [25] To measure HRQoL we used the RAND-36 questionnaire which contains the same items as the short form 36 item questionnaire (SF-36) 26 but with a slightly different scoring system. The results are nonetheless comparable. 19 Foster and colleagues 1 compared QoL (HRQoL) in adult JIA patients with controls using the SF-36 instrument 26 and reported significantly worse scores in all physical scales (physical functioning, vitality, bodily pain, general health) and in the emotional role scale. Peterson et al, 6 also using SF-36, showed significantly lower scores in the physical domain, but there was no difference between cases and controls in mental functioning. Our results on HRQoL in JIA patients v controls are comparable with those reported by Foster et al 1 and Peterson et al, 6 although the two instruments differ slightly. Both research groups found differences in almost all physical scales of SF-36, while the only difference in our analysis was in one scale (physical functioning).
We found lower HRQoL in all physical components in patients with active disease than in those in remission or in controls. In the mental component of HRQoL no differences emerged between the groups. In the various JIA subgroups there was a clear difference in the physical component of HRQoL, but only a minor difference in the mental. The results underline the importance of effective suppression of the patient's disease activity, and also of attention to differences in the outcome in different subgroups of JIA. In contrast to results in one recent study, 1 we found the lowest HRQoL in the extended oligoarthritis group. The patient's global assessment explained both the physical and the mental component of HRQoL. The importance of the patient's subjective evaluation in the assessment of HRQoL is thus supported by this cohort. Hence, the finding that JIA patients in early adulthood evaluate their mental component of HRQoL similarly to healthy controls is worthy of note-multidisciplinary care has achieved one very important goal. There is, however, much to be done in reducing the negative components of JIA in the health of our young patients. The WHO's International Classification of Functioning, Disability and Health (ICF) 27 is a promising tool and a developing scientific basis for studying and comparing health of populations in different kinds of personal and environmental contexts. It can also help us to understand better the negative components of JIA as a part of the patients' health outcome in the international and multidisciplinary context.
Conclusions
Education, employment, and spousal relationships in Finnish JIA patients in early adult life are similar to those in controls. JIA patients evaluate their HRQoL comparably to controls. JIA influences HRQoL in patients with active disease and in those with extended oligoarthritis, the latter having the lowest HRQoL. The patient's own evaluation was the explanatory variable in HRQoL. Although the outcome of the whole cohort was good, the results of patients with extended oligoarthritis indicate that therapeutic interventions should be optimised during the active phase of the disease.
